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Characterization of the Nd:YAG laser Welded
CussNigZr»Tis Bulk Metallic Glass Weld
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Fig 1 Results of XRD and DSC

Table 1 Nd YAG laser welding parameters

Welding mode Parameter Conditions Beam position
Peak power 05, 1.0, 15, 20 kW
Laser single spot
Pulse width 1,4, 7, 10 ms
peak power 10 kW
0 mm
Pulse with 4 ms
Laser scanming
Frequency 2 Hz
Travel speed 20, 40, 60 mm/mn
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# vl = (single spot bead) &] 93 Q) overlapping 9] 3% & £-84] 84 =0 2} spot bead 9] Y&
o) @& 7% overlapping g ol M o] ¥kE-Z @ Ato] & R R 2] ojF &l spot T AT o wtet
M RAA SR YA 4z 2 VAR ELC 2EidY webA, 18] Hx Hol A FAle g
single spot bead 9] FZ 4ol viA e B Fde) 9F7 FL ol 5= B E FHF A F=xA4
£ #E}AG

Single spet bead

Subsequent spot bead

P

Pulse Subsequent puise
irradration wradsation

Fig 2 Schematic illustration of the bead formation by Nd YAG pulsed laser
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WA Peak power7}05kW €1 2% T8 23l A §9o) FEo0] o]Fojx|x] gtorn WA X
o] 1 ms Q1 7Z-§ peak power 10 kW o] ol M & 718 R=of o3 §H 3o Fyo] Pt ¥
2027t 4] o] el A G F o] FH3L A H o 53] B2 |A 15] o] ol M= ul A
d EHe] 8ol dAs

Fig 40] 2 Yejo] @& £44¢ £ 0o v z2g el ¥ 4} o) peak power
15kW, 82 10ms 219 2 W32 835 A IR &§0) g0 £354, 233}
HA9YgR ¥ AR FEHAANTG SAFEHLE &Fo) dojubn v FF o TIT FHA 2
Aot ez B E $52 YZho] slo] Aol wAs A Tt oy dddRe vy de 24
g 2x ol &Y F UG &x o Atz Aol AT gAY BAe A5
=Bt A5 &5 o3t A AY o] A A & vl F AL KA Y. Ay
IR N 2 27 §AFS SAH de Fim AR Z7E /AT Qoed Agrt 2ol
o we} AR S =77 Ba e B GERAT ol dlol A £ A £ L BX) o3
FFoE E§NN N ELE 27t Eol AR AL 29 319 A=rl HolAS4E FR 9
e Fadxn 239 e FUMEch =28 2Y3te dGERo 7o) 4T AL BBY 5
ARt ol HIFAo] FolA Fdo o3 A3}/ AYPHAAA YutH o2 By} Ao v
A3 A4 AlBel ggo) AT} o] F d-g-7of ojaja Fho] WAt B

231} peak power 1.0KW, B2 & 4ms¢] 39E §F8S, 9995 2 ZANME BAo] 4
A5 2 gL AL FA3A



W Posk powar 05 k%
E o Pesicpower 1 04W v
A Pokpower 134W cﬂamu/
¥ Peskpower20kW
1$ Y
s v
B
g 10 Crvstefization A »
2 LT
5T hepbote . e
forprartin et
,:'33 - e ncomplete peacration
I . s N .‘a
Pulse width (ms) .
Fig 3 Weld width as a funtion of accepterble Fig 4 Microstructures of the laser welded BMG
pulse width [@@).(b) pulse energy of 15 ], {(c),(d) pulse

energy 4 ]

2, Laser scanning 2 3}
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Fig 5 Plane-view morphologies of the bead surface and microstructure of the polished the HAZ of the
CusNisZr2Tiis BMG plate scanned with pulse duration time of 4 ms, peak power of 1 kW and travel speed
of 20, 40 and 60 mm/mun at the frequency of 2 Hz
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Fig 6 Tensile strength of the Nd YAG laser welded CusdN1sZr,Tis bulk metallic glass
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Nd YAG #|¢]A& ©ol8-3 CuuNieZrpTns EIuFA 3 Z#4 ofefist 22 gL =
23

1 Single B2 #o]x# FALA] peak power 1-15 kW, BAZ 410 mso] ZHeljA u|AA
| Fo] Adsiyt A gtoyt HaouR] 15 ] ol e dhoa AdAelr) v
Asta Fgo] A

2 Peak power 10 kW, HAZ 4 ms, frequency 2 Hz 98 o2 uHA £HA| o444
7 M8 5% 49%% 2% e ZA2D °)44% 60 mm/min dMNE BAAHY
ARl Fxd FHXE U

3 NdYAG o4& ol83td A dBA=E 1723 MPa &8 ¢58 HEZ=E Jehdd
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